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Abstract of JP2001183334 
PROBLEM TO BE SOLVED: To provide an 
Insulation inspecting metiiod of a gas sensor 
element witii a heater whicli can accurately 
decide tlie propriety of tfie insulation state 
entirely for the gas sensor element with a 
heater. SOLUTION: In the inspection of 
Insulation using an insulation inspecting device 
1 in the embodiment, a measuring electrode 
35 is brought down to a lower potential and a 
resistive heating element 39 up to a high 
potential using a power supply unit 13 while 
the whole of an oxygen sensor 31 with a 
heater is activated using a high temperature 
furnace 1 1 . Then, a voltage is applied between 
the measuring electrode 35 and the resistive 
heating element 39 to monitor a leal<ed current 
with an ammeter 15. By this method, the 
leaked cun-ent detected gives as large a 
current value as 1 [&mu A] to ten odd [&mu A] 
and there is no need for force feeding of any 
current to an insufficiently activated part. This 
enables accurate inspection of the insulation 
state entirely for the oxygen sensor element 
with a heater and also the inspection of 
insulation without causing a damage such as 
blaci<ening. 
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[i»fFil«CO«gH] 

mm 1 ] mm^ :^ymmmm-?>mmmm 

wM%m^tff)mmfimwdzm':s^^x^m^^'€ 

mmmwLb ixwEmMt?> zt-c. mmwm 
•tmm 1 j=iEife<^b-^## nfx-k ym=F(r)mi 

^klXWM^tiXii'O. 

miim&mcomm^&s.^ a o o°cJii±fc Ltms 

^tp^t. ^»S!t-fl.il«:«lt!t{ift«3a2fcfEm 
[0001] 

{.wmmthwmm'i immt. wm^y^. no 
^y-t^'fxhnx. wmmwm-km^xmAt 

[0002] 

ti-s^'x-ty-if «^£0-mit LT, K 

a^ii** *-r I, 7 S -x h ^«Jl-*-fb LT=5: 
[0 0 0 3] ^:£7)J;a=5r^•;^^ry-t»^tLT{i. -ss 



I.. ■fe7S•y^'b-:^?t^V^T{±, 
3&5Sttfk-fl>S« (01Ji.{f. *<J3 5 0°C) fc^rSctdji 

[0004] h^LhX. t.(nXots:ijX^y'^m=f<n 

%,ff^\,z•o\^x\i.. m.mmj\zii\^x. m^mm-h 
m%%mk(miz%w^ (atLms) m^xx tto,^ 

mmzmM^iitzMEizx^x. smmtis^iwi 

wmm<Dmmm'^-+mm^m-oxMSimt^tm 
mmtmicmmmmtix Ltocoxht. 
[000 5] -eLT. ±^\>^mixmmfim.-tht. m 

mi3i-^h^tih:itiztj:i). HmklUV^izWM^ 

txLt^\ m^y-t {ifx^y-^) mmm^ 

TLXLto, 

{ooob\tfz. mmm^tmmmh.(Dmz±% 

t. =jjvzi-T\mmi<zts:htz^mm^y^ mmm- 
m) (m.W)H&yLxLt^^. iix^y^m^ki^x 

[0007] -e^T-. h-^#^ ijX'zy^m-cryWm. 

■m^mL-^hfiisb<nmmm-n'&h\.x. mm. « 
w¥ 1 0 - 3 0 0 7 1 b^m\.zmmmm^^ 

mzf^ 1 mEiminLx;i<mtn,m»im^^^^ - 
kx-mmmmmmixm^t^^t. m 1 
^m&(om2v&m^-t^&msMMizx^. m^m 

[0008] 

Tv^i>„ tc;^f\ mm.%vm<^ "mmm" 
m^. m-mmm^fk Lxmmtifzi^mi^mm 
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ixttftx'^-xcoiistff V ^ , /jsM-fkA^'s* ^ fix a 

0 . ;^?';^^r y^m=f-\<z-o\^x i> 'miW^-^^ Kxtx 

mm'K.W(?^^mK Mmmmm^zx 'osmzm^ 
tLXbtozti^^ii^tL^. ^cnfc^. wmm.^ 
<nnx. z.Kt,x'^>Mc%tJ-£\mk {m^mch-t,^i 

^%mhmm-^>:.<mmi\M&ifimx.xL^o 
^hi:i^m^.%fih. ttz. h-i'm^'x^ymzh^ 
xii. m^9miz^tfc:m&Mm^'\m-^t 
hm^t tTo-^^co»iy - mt . mmm^izwi 

Os mm. ^fih'j-Yumsxzhizhmkm^m 
K-pv^TJi. mmm-^hcomdfimmii^-riiz-^ 

[ 0 0 1 0 ] I? . m.o^immi5mx'[i. mm. 
mwimmm'&mm^-mfitzmfS^xu-v'^^zMm'^ 

mm^-thm^\,ziy. ^-^^mEtEnjDLfciit 

1, fc *^'T'# I. CO t {iwv ^ ^ cot* h , 

[ 0 0 11 ] tit . ;?S'X-fe>'-tf»^c7)ffiS:^S-ff 

m^dtthb. mm[^-+^^j:mnzi3\,^xry -y 

[ 0 0 1 2 ] ±fBtie*<^l^:^:*-&-c{i, ffiK 

izm^wsb commmM'fim^j:mi>z^j:ifziib. 
mimcDyh^mmxim^i mtim^i) ip^iz<< 
D . am** t mmmm t (Drs(Dmfim^,mii!,x' 

[ 0 0 1 3 ] ot 0 . mM^mmi. ^humm^zwm^ 

[v] ) , im^:imii mn^^'yyYmiiLio 

[vi ) ) k^j:ixdiz. mmmi,zxmEmmt 
i::tx^m^mmt^xmm-^tix\,^^. -eu 
T, ±mmmmmmmmxu. mmmmmzmim 
E miiii 5 [v] ) itmifz±x. mim&ii'o 
hmmEcommm {mm 3 0 [v] > ^m.-t^& 



mtth::tx\ miAmdi^m^mbmizmm 

t:m.^'^xmm^m^ lt vm, , 

[0014] zcDfzify. md^v - vm-^tsimmi 

miSiSxum^mmt comimii±^ < ^rs ( 3 o 

[v] ) am{4fc^:'?.iE«^il£7)m#U-Ki5 

mx-iimmmmk(^mm.wh^<^j:i ( 1 5 
[v] ) fzub. mji^mt^tmimmt<Dm<o'm&.mff) 
m'oizi:*)^ mmmi>i^mmizm.if^tLi^mm 
xmwm^^+-^^j:mm*^^thi,ziomhi^-t. mh 
m^it LxmniX'^^j:^^-^mm'^hh. 
[0015] ^^x\ ^mi±. i 0 Lfzmmi,zm^x 

(ii#«g?K*^ft) t^ov^T. mm^zm.^m(Dm 

[0016] 

i6l=^r§it:titS9Ilfa«iO^0B{i, l^-f^^-^^tt 

#limiaS^flfriBS]f*ttM«Hsc7)^#:A^Ygtt'(li-r§ffiS 

iiLU;±#$-t^:/imit-\ mmmvMbmmmxm, 
»b<nri\izmmm}nL. mmmmmbmiiLmi^b 
cr>rmz^itihmmzm':^\,'^xm^-)m^'^j^ zb. 
mb-fh, 

[ 0 0 1 7 ] "9 , ^mmmmm)5mx\i. mt 

<r)i:o\,z. m^^ffymm im. mmmm 
m^mmm) ^&>'^>^i5f^Tv^siiB^fi^toJtll*m» 
m^^f^mmt^^. :ffx->itym=f-kmzmh 
mm^b wmm^b<m<mmmmx'hhi? 

[0018] m-mx-mm-^mti ^ b t= i 
0, mmmmimmm^'mt-^fitzmx'im 
inM&%m:-r. ±\if.mmt-^ tih^b m -o tzm 

^^z^mmst^+^ b^j:?>:ffx-ty^mTh -o X 

i> . mmizmmm&bmmm^ b <Drs(ommwim 
^■thzbi^x^h. m-^x. mm-mm(7)mmm. 
#<^m'mt*^+^Th h fzmz . m-oxmmmm 

iJX'h ^bm^LXltoZb 

10 0 19] ttz. mm.m9i^ff)^mmm^M:^ 
^< . &tn.mii*'^<^mm^zxmmxm<»^m 
fflv^Tv^sifcA-^>, ^-mmizmsim^mznix 
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[ 0 0 2 0 ] $ (^t, mmM's.m'^wi'^m.^^ 
fzmx\ mm9mbmmmiWb(m\,zm.mm- 
h^tt-t,. mMtm--\-mm^m Lxmm^zm 

[0021] Ltz^-^x. m^mi ) fc^R-rt 
■^y^m'i^m-K&mzmL, mimmMm^m 

m.mi^'yxm.th^bifiT^?>i>ff)b^£h. 
[oo22]i:c:^T\ ±mmffymm)rm ( m 
^10-30071 5mm) x'li. mmmt:m 
fit u mmkmi&m&b ix. mmim.^^ 
xmtiM^mtaix^^h, wzMz. mm. 

Vm%Wifi'Ji\^^-T-k^'9th Lxmt.^tih^^. 

mmMtmimmh<7)mm.^zi.y) . wxmmm 
tihmzi5^-\x\i. =j)v:i-T^<mM-i ^ytm^ 
m^mt-mmmmf^zm-ommmLx^^^. 
^mmwm%wm'^tiiWL\^^fi. fy -y ^ -y 
/*mL^< ^ri. , D . m<^mmmmx 

{i. +^^j:m&ittl:ff:x^y^m'?-X'h-oXh. 
yy .y i^-y^/m^^-^x Lt^zk ti-mt-^tih, 

[0 0 2 3] ^ZX\ h-^#§;^X^:y-t«^cO^{* 

mis^mizML. mm.m9W(7)^m-mit^^fz 
•mx'im^i'€di,zhfzr>xii. iW2 tiaiito 

ixmEima-t^:itx\ mmmmtmsin^m 

i^Mm:t(r)m.mzmLxmm^ti^^izx m 
m^tymm-thum. mmmmit^i^mmm 
m^m^ou^k-th ffiX'h t . 

[ 0 0 2 4 ] ^^T\ mm.%mwmxmmmmm 
i±. mmm^mizmmcoiz%i-hmmm%i-^^kifi 
mixh'o. mm^ yt-ymnAmmm^mt^iik 
¥h o T t , HWiwftt 7- 7 -v ^ -yym^^ti 
s<?)^*fjfc«ij-r-i> i k ti^x^ h , 

[0 0 25] tfz. mimmvmi^mw^zii 
<7)&mm:.xismt^7^thcox-hh. ^tii'o. 

w%mm.ifm:\t-thmMm.m.kUMx\m 
«^'ff^/t±i-^, mm%mk%^m^^k<m^'&f\. 



[0026] ^z.x. iiT^^y^m-^mmhmm. 

xhh^kt-t,. mnwm'm^m.t a o ox:jjLh 
k-th^k X. mwm'm<rfm^mzwMt-^^ 

hZkifX'%h<nX'hh. otD, t-^##;<fx-fey 

m¥i»^^=-T^^mk Lxmm^ith k % at. 
o'c\mzLf;:mx\ m^w&kwmm^k<m<D 

im^t:'iiokii\^. 

[0027] «-a^l*I(7)?agS:. 'JjVa-T^^'^k 

Lxm^^iimmm'mmmttmwm.i. o 
%>-m\ym. (4 0 o°c) mii^fwf. isi^i^s^ffd 

o^toi,^T i>}g{tl. i:*»'t-t I. , ifitc j; 0 , » 
[ 0 0 2 8 ] !5rt5. mmMikWSim^k <m\,zmE: 

B}m-hmKmmim^:^mthkx\-^. ^lt. « 
E.tmmmk Lx\i. mm. ±i-ifm%mmmm 
iizx-^xm^^fi. mmmmmKm^kw^i 

ff^-^mi-th:iktn'%h, Lt^L. :i<r>loti:^mi. 
IR-ri. i k if^L t^iihiiK J: a ^r»4{±##{::« 

[0029] ^<nfz\h. mmmhmmm.^^^ 

*Mli^fP;t I. i *ST'S hm},zW^th k^<.mi. 
{f. 5 0 0X:OTfc-r-5::i:j&sa*U>, 
[ 0 0 3 0 ] !S««atffitt^*k«ratcEpjn 

fi^fet-smss {mm&) (nmfi>\^%<t£-ix%m 

m:'m}<ziz%<m.'^-fh k . %m!tw%%tsiWfi\z% 

wmmmk-^zy-y 'y^-yyimw^tihu^fufh 

=5rfe. WSmfr>«t.h\.mmkLX\t. 6 [v]~ 

20 [v] x'hh, 

[0031] 
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3 ) OffiiS1«^aiOW«llT'ftl.. 

[0032] mi^z7kfi.o\z. mmmm-Wi. w 

\m.\zw&mit£m^wi 1 SHE mm. 1 4 
[v] ) ^^-rsmjitti&Mai 3t, atimsii^t^ 

a}-ri>^v:46(7)«af|-l St, W^^i;^^I.S«-fey^f 
^«5*t. «i!ltt|^gBl 3Asa5^l-tS«E&M« 

[0033] i^-C. «^1 Ki, f&*19&ffiD# 
{tl-^ci^coflXDftttSB (111T1±I15^^B&) «i.A>ti 

nz. mmi\twi\'\z^mhm:Q. m,\9-m 

ii. iEliti}:bS^^i 3a*s«ttfi. tffiJii:^j«^i 3 b 
*«ffi«fi[fc=5:l. J; a iEffitB:»3S? 1 3 afcM®i±J:fj 
Si^ 1 3 b kOiafc^mE^^-tl. J: 3fll«§itTV^ 

[ 0 0 3 4 ] . 1 9 fi, ±<*g|5:5i-A^|fi«ii'l4 

mmm 1 9 a k ^ 2 jts«ffi 1 9 b k *\ ^ f^mm 
i^sa k !ta6(7)» 1 >)\Mmm 1 9 c k m 2 ^'l-ei5 

«ffil 9dk*%M«*JJt3it3Jgfig$tLTV^?.„ 

9(nnmzia\r^\t. %\mmML\ 9^):.w.mm. 
Si 9 c kMg^^n. %2\mmL\ 9 b km2i'Fgi5 

mgl 9dk*tg^$tLTV^|,, >5rfc. glltfeV^T 

mmm 1 9 aimm^ ( m 1 xii,'*iack d hiEmm"^ ) 
tf^'mmx'h 0 . 0 1 i'i-a«fi 1 9 c iico 

[0035] iOj: 5 tfl|^§tLfc?&ft 1 9(i, 

1 9 b Hfg-fe y-!f«^of»ri.aJ:tiiiig? 3 3 is J: 

[00 3 6] -e-LT, ieii«^«lt<J:I.Wtmk 
^rl-^-fey-^-S^kLTii, PJ;c.«; Ult^-tio 

^*f^«<^ifffi^*L, ^-i^nzm^^mmm^^ 
tL/ts*-tr y-tf*^ 3 1 o tit. @t*-fey-9-«i^ 

3iw±ffiti4, mi5m-'mzm\zn\^xm.{t 

^^ai:tit-S;t;6co 20£7)ffiAS^ 3 3 *%M$iiT 

*«i5«a*>. ai^s^3 3*m^tLTv^§i!i&f^ 



[0037] z.ffym^ym=?-mm^£mmz-o\^ 
X. m2iizmmmnmm\-^xmmfh, ii2t^ 

^tt^*-r I. i^>3-T&±fiK:»-k-r§ii»«»«**> 

^>*l>3ft<7)-fe75-y:?««3 1 a. 3 1b, 3 1c^ 

'v9mi3 1 a(^:BV^T{i:. SS-te^-fS^ 3 1 
th b^t<zm^y 5 -y 9mL3 1 b kMl^ltSffic^ 

1^. ^^■}3\fi\^^m'o<^m.i<zmm&3im^-^ 

KX^^h. ttz. »W13 7A«^tLTV^SfficOK 
>prii<:0^HOd-^. ^l-fe5S-y:7»S3 1 aSr^frL-T 
»««3 7kmk5:§fiSt. }PMe3 SA^Jgjjg 
^fiX^^h. ^LX. iJ^Wi3 5fcJ:t/'»Wi3 7 
•€-tl-ftL®l-b5 5 ■■/^'««3 1 acoft^^lplf^ 
SSS|5i;:|ni^»3SSkLTcOltSiJ-Ka!3 5a, 37a 

3 7*i#S=il«0«ffltt5(tl.!i»«S{=fflS-ri. 

X'ht, 

[0038] l|l-fe7S«yi'^3 1a«« 

mm3iim^-^iiim\,zm.thx)v-!!rs-)VA 3*« 

igft^.tlTiJ'?, 1|fiU-b'gl53 7af:lO(0ffi:^J^ 
3 3bifX)V-^s-iVA3iitLXm,-^tlX\^^> t 
fz. fliJ^-Otti^Sfff 3 3t-OV>T{i, il£«S3 5*'io 
®iSSn^>:llffiU-Ka53 5 a<7)f^4S^A^-ai:f]S?3 3 
ktTffll^^>nS. 

[0039] m2-fe7 5-y:?«3 1 b{i, MM 

-te ytfS^ 3 1 mi&th t^lzmi^y^-yi'mw.3 
1 akMf&]1--?>®t^, f*SSI5jO^'^«*«ffi3 7k^l*]f 

^&mi^zMi^xff)^mt ixmf&^tiim^i^4 5 

A^lgft^^fLTl-'S. ^LT, m2-te7 5>y^'*K31b 

ii.mi^y^^y mm3 1 a k (DUz. ffir^io»P« 

ffi3 7S:fflx.l.j:5taJi§ix§. 
[0040] -?-LT, Ig3-fe7 5-yi'*«3 1cfc:fev^ 

5 'v^msL3 1 b kco^t, fg8i«5 1 . mm^3 
9i5i^xmm5 3^:i(ommmLxwMLmM 

X\ ^l-fe95>y:7»«3 1afeJ:t;f^2-fe:7S-y^'a 

mihbMzmm^fih. :i<r>t^. ^m53ifiw. 

3•b7 5>y^'«3lck^g■tl.J;3t^»JI:^^^l.. t 
tz. m3-fe75-y^'»«3 1c«, »»J15 3fc«I&!t 

immm^fUA 1 § S3 5 -y ^ 

«3 1 c ofsiiipa: o<^ffi«c{i, «»i 5 3 

1, 2-:><7)x;l^-*-;P4 1 tfimf ^fiX\^h , 
[0041] ffii^JiSl, 53(4, T/l-S-t-Sri 

jjic^i-kLTflut^^iTfei}- ^mm5 3(^imm'o<n 
fiawi, ffim«*3 9(c*ri6]-ti.ffi*^^>S3-fe7 5 

•yi?»3 1 c\,zn^-thmi,zm.th2'Z>(r>X)V-t^- 
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)V5 3a.m.nhiix\^^. ttz. mmm^39\i. 

m2-fe7 5 -y J?»«3 1 b43 it^iiJl 5 1 ^:^^LT^ 

m.) tffiBsni., ^Lx. mmmi^3 9a)^mms 

t-k. m3^yh-;^W^3 1 c c7)*#:^l*]f*Si5tr6l 

fix^^^h. ^Lx. mim-m3 9a<Dmm3 9 
b mmmw^'m4 1 1 A^x;i/-*-;k4 7 st^l 

[ 0 0 4 2 ] II 1 i,z^tmmm^mm i^m^-^ 
X. s*-kyt*^3 i(7)m»^&ndmco^imz-o 

\^Xmm-th. ti'. i&Ml 9&®«^r>^«^3 It 

IXOftftl.. ciiOfc^, K«-fev^f«^3itfc(tl.iPJl 

femffi3 5^tii:)3S^33t. 'mi9cDmimmmm 
i9ati:imb. ttci. mm-by^mf-3 icoi-^co 
m^msm^4 1 tmi 9m2mmmi 9 h 

[0043] ^LX. m'ty^^3im^Lt^^ 

1 3iO]Effi£B^!S^i 3afcf&ai 9cnm2mmmi 
9dtmmi. mmi5^irLxnmitit}m-i3 
hmi mmm 1 9 c t mwt-t^ . 
[0044] ^ix. mi^Fii^mmtx. fm<^m 
mmSi&i:. s^-fe vtSi^3 1 mmtmimmw 

-oximimmwrn^'jU'^ri-T^^mt Lxm&t 

[0045] ^UT. 'Frt-^SAM 5 0°CfcS£t/tB# 

^x\ mnm^mm i3X'o. mtit 1 4 [ v ] (T)^:^ 

itLtiD. KS-fe^-'fS^S ico 

$!im&3 5 twMMm^3 9t(DmizmKmM^ti 
scifci^^ro. mm&w&3 5kmsLmd¥3 9b<^ 
mizm^m^m. ix . mm&3 5 1 3 9 

km. mffiU-Hg|53 5afc^mU-h'a53 9 ai: 

«tat;T«a («h.«a) ^coti^. « 

[ 0 0 4 6 ] -e LT , m^ltPB^^Bia L7tli#;ST-\ m§, 
m^m. 1 3 1 i S ttl:)]«Eco«*&fc J: vfm^f i i « 

iiM^#±LT, 'm^y^m-3i\,zmhimx& 

[;uA] -1 OiC [/zA] fcV^^*#*11S(7)ffl^^-r 

-thz.h ifix^ h <7)T-\ K«-fe y^m- 3 1 coifismi 
[0047] \:xmmLfzmmzhfzifi\^. immm. 



ssFi 1 nzw.. '^^v^m-3 1 -kmmm 
bW!Am^39bmmmm&th^bx\ m, 

^ 3 1 cofgsms^fi d i fc *^T-t= COTS) . 

[ 0 0 4 8 ] ^ LT . ifmimmcr>%m^mm. 1 SriB 
ijx^ y^m'FX'h ^xi>. mmiz$im& 3 5 fc fits 

3 9 corslWlfeSmeSr^^St i. ^ A^'T'# I. , 

V^Tt. ?iMc»^m:feltl.a)5E«ffi35fcfiK^ 
Sfift 3 9 i: <7)rBl«iF&S«fil*^'^ff T-* S i ^WE Uz 
±X\ ;!?-;^-tey-9«^^tgtt-ri.cIt*i'^|gfc^:S. 

[ 0 0 4 9 ] ifcs mmmm<D^mmMt^^i 
^< . m.mt¥3 9^<7mmzx&imx'ii^j:<-M^ 
rii s-ffiv^Tfc 0 , mmmizimm^m 9 (cm 

K^iiftS 9<0#g|5fc*3{tSm^-Sttt#l.!t«). 
a!l^«ffi3 5 kfitn;f&f*3 9 fcc7)mfiaifcfi0*^^r< 

[ 0 0 5 0 ] § ^>t, 

/tmiT-\ iil$g1tS3 5 i:fitn;^iifi|s3 9 1 cOHtSff 

^ Epjn-ri> ^ti}-(,. ■ismti}^--\-mmpJnzn Lxm 
mmzm&mMLfzmpix-m&^m:! t i>^r< . y 

[ 0 0 5 1 ] ^LT. ^tmmxii. m&mm3 5 ^ 
\m^h mxmiW-3 9 ^mm&t ixm&iim 
Lxn'o. miSMizmmLxm&^fimmzX'ox. 

li 3 5 hmKm^ 39m^m-oif\^t-t^:it 
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